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TITLE mE CEU “= Micro-VAX I Machine Check 
IDENT ‘V04-000' 


* * . * 
eaeeeeeeeeeeeeneeenanennanen 
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COPYRIGHT (c) 1978, 1980, 1982, 1984 BY 
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. 
ALL RIGHTS RESERVED. 


THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED 
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AND BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMEN 
CORPORATION. 


DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS 
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. 
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++ 
FACILITY: SYSLOAUV1 = Loadable CPU-dependent code 


ABSTRACT: 
This module contains routines to handle Micro-VAX | specific 
machine check errors. 


; ENVIRONMENT: 
IPL = 31 (10 for memory errors) Mode = KERNEL 


SSSSSSSSssssssssssssssssssssssss 
pee) ee ew aw lala lo lolel elolololelolololelelololololo! 


> AUTHOR: Kathleen D. Morse, CREATION DATE: 13-Sep-1983 
> MODIFIED BY: 


SOSOSOSSOSOSSOSOSSOSOSOSOSOSOSOSOSOSOSOOOOSOSOSOOOOOOSOS 


v03-003 KDM0100 Kathleen D. Morse 1-May-1984 
Add missing indirects to memory CSR references. 


v03-002 KDM0096 Kathleen D. Morse 27-Mar-1984 
Fix some bugs in the error Logging routine. 

Correct documentation of machine check codes. 

Change branches to REFLECTCHK to cause a bugcheck, 

since the VA and PSL may not always be accurate on 

a@ memory error. 
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yoaeo08 DECLARATION Bree E 188s Barlosee LeHSLOA. eae IACNECKOGT maR:1 2% (3) 
5 -SBTTL DECLARATIONS 
: INCLUDE FILES: 
60 ; 
1 ; INCLUDED SYSTEM SYMBOL DEFINITIONS 
$0 8 : SEMBDEF <MC,SE> 
00 64 SIPLDEF 
00 65 SPCBDEF 
88 96 SPFNDEF 
6 SPHDDEF 
000 68 SPRDEF 
0000 9 SPRUV1DEF 
0000 0 SPSLDEF 
0000 71 SPTEDEF 
0000 ie SRPBDEF 
0000 7 SVADEF 
0000 74 SMCDEF 
0000 75 SMCHKDEF 
0000 76 
0000 “7s 
0000 78 ; OWN STORAGE: 
0000 79 ; 
0000 80 
FFFFFFFC 0000 81 MCSL_RECOVMSK = -4 ; These symbols define erreets. sven AP 
FFFFFFF8 0000 Hf MCSL_PCPSLPTR = -8 : to locations on the sta 
8556 e : functional description 3 *MCHECKUV1. 
00000000 &5 -PSECT MCHKSDATA,QUAD,WRT 
0000 86 EXESMCHK_ERRCNT:: ; Used to locate error counters 
44 af ; via SYS.MAP. 
0000 89 EXESAL_MEMCSRS:: ; Array of memory CSR addresses. 
00000000 0000 90 -LONG 0 : Count of memory CSRs 
00000044 44 4 -BLKL 16 : 1 longword per possible CSR. 
0044 i LAST_BADMCK: 3; Time of Last bad machine check code. 
00000000 0044 94 ‘ 0 
00000001 0048 95 BADMCK_MIN = 1 ; Allowable time between bad machine 
Opes 38 3; check codes. 
4 98 LAST_BADINT: 3; Time of last illegal interrupt. 
90000000 b0¢8 99. CAST-BAD! 0 ° . 
00000001 Boer 130 BADINT_MIN = 1 ; Allowable time between bad interrupts. 
04C 109 LAST_RDS: ; Time of last RDS error. 
00000000 004 10 : 0 
00000001 03 198 RDS_MIN = 1 ; Allowable time between RDS errors. 
5 106 : 
05 107 : This data is used by ECCSREENABLE, which is periodically called to scan 
: ! Bi 3 the memory controller CSRs for CRD errors. 
5 110 ECCSGW_REENAB: ; Time since CRD interrupts 
0000 5 111 -WORD 0 : were last enabled. 
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00000384 REENABTIME = 60*15 ; Reenable CRD interrupts every 
; minutes. 
ECCSGW_CRDWATCH: ; Time since last scanned mem 
0000 «WORD 0 ; CSR for CRD errors. 
0000003C CRDWATCHTIME = 60 3; Scan for non-interrupt CRD 


3 errors every 60 seconds. 


: The nana data is used by the CRD interrupt handler, EXESLOGCRD, and 
the memory CSR logging routine, EXESLOGMEM. 


ECCSAB_MEMERR: ; Count CRD errors logged recently. 
00 -BYTE 0 : (within REENABTIME) 
00000006 CRDLOGMAX = 6 ; Maximum number of CRD errors to log. 
ECCSAB_CRDCNT: ; Count recent CRD interrupts (within 
00 -BYTE 0 ; REENABTIME). 
00000003 CRDINTMAX = 3 ; Maximum number of CRD interrupts 


before interrupts are disabled. 


MMGS$L_CRDCNT: Count total CRD interrupts. 
- LONG 


00000000 
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0000 .PSECT WIONONPAGED,QUAD,RD,WRT 
.SBTTL * MACHINE CHECK ENTRY POINT * 


+e 
MCHECKUV1 == Micro-VAX I Machine Check 
FUNCTIONAL DESCRIPTION: 


ALL machine checks are vectored to this entry point. By casing 
off of the machine check type code in a machine check logout 
on determine the recovery action (if any) appropriate for 
each error. 


OOSGOOCOOCOOCOCOOO 


; Format of Micro-VAX I machine check logout stack: 
On entry to this machine check handler, the stack is set up as follows: 


OO(SP): # byyes in machine check log on stack (always OC hex) 
O4(SP): machine check type code 

O8(SP): 1st machine check parameter 

OC(SP): 2nd machine check parameter 

10(SP): exception PC 

14(SP): exception PSL 


The meanings of the third and fourth Longwords depend on the 
machine check type code. 


: As soon as the machine check handler is invoked, it sets up the stack 
3 as follows: 


doewowenewoceseresososscesooess=s + : (SP) 


OOOCGCOCGCOCCOOCOOOOCOOCOOOOOCOOOCOOOOOOoOO 
QuiuiuiabubababuiuiubaiabubabmbicbabaimuiciuiiiahuichuiubeBabubububabub at aabaabest aalaibadcalietbabeliasctiativatinalbalicats 


WOOO OO WO O00 00 09 0009 0909 09 00 INN SN SSIS DS DS DDD DE DS TIT BE EE 
NAME WIN OS OO NAU EWN 9 OO NAME WIN OOD NAME WIN O OO NAUE WW CO OONOU ES Uru 


Seeeeesnei on —— ‘ 
{ pointer to PC/PSL of exception: :MCSL_PCPSLPTR (AP) 
8 ' recovery mask H :>MCSL_RECOVMSK (AP) 
| # bytes pushed on logout stack! :(AP) :MCSL_BYTCNT(AP) 
8 0 { machine check type code ' :MCSL_TYPECODE (AP) 
09 H lst parameter H :MC$L_P1(AP) 
8 8 ' 2nd parameter H :MC$L_P2(AP) 
0 p H exception PC H :MCS$L_PC (AP) 
$0 ' exception PSL ' :MCSL_PSL (AP) 
000 teocococeososococcccococosoccec= + 
$6 AP will point to the beginning of the machine check log on the stack. 
0 2 longwords are immediately pushed on top of the machine check log, and 
ore referenced as negative offsets from AP, These ive longwords are 
nput arguments to EXESMCHK_BUGCHK, a routine that is called to check 
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138 : for a user-declared machine check recovery block. This routine is 
8 3 called immediately before bugcheck ing. and expects the mask and the 
a 8 pocweet to the exception PC/PSL to be right on top of the machine check 
1 : og on the stack. 
: ALIGN LONG 
4 EXESINTSB:: ; These interrupts are other-processor- 
0 5 EXESINTSC:: : specific and should never be 
0 $ 3 seen on Micro-VAX I. 
0 EXESUBAERR_INT:: 
00 8 EXESRH780_YINT:: 
28 3811 0006 9 BRB BAD_TYPE 
002 10 
0 11 
00 1 § »ALIGN LONG 
O08 13 EXESMCHK:: 3; Machine check handler. 
02 dD 0004 14 PUSH #MCHKSM_MCK ; Mask signals machine check. 
14 AE DF 0006 15 PUSHAL MCSL_PC#4(SP) 3; Push pointer to exception PC/PSL. 
103F 8F BB 0009 18 PUSHR #*M<RO,R1,R2,R3,R4,R5,AP> ; Working registers. 
: ee ee ones \ ADDL3 #<9*4>,SP,AP ; AP points to mchk log frame. 
BOTT 19 CASE MCS$L_TYPECODE(AP), - 3; Case on machine check code. 
0011 0 <MEMCTLR_ERR, = ; code 1 = memory controller bugchk 
0011 1 7 : - unrecoverable read error 
0011 ¢ NX_FEM, = ; - nonexistent onary 
0011 UNALIGNED_IO, - : 4 - unaligned ref to 1/0 space 
1 24 PTE_READCAK, - ’ 5 = page table read error 
011 5 PTE _WRITECHK, - ; 6 - page table write error 
0011 2 ~ : 7 - control store parity error 
oo11 ? MICRO_ERRORS, - : 8 = micromachine bugcheck 
011 3 BAD_V 3 9 = Q22 bus vector read error 
0011 9 STACK >- : 10 - error writing param onto stk 
boen 934 : 
$0 A 3 BAD_TYPE: ; undefined exception 
52 03 00 33 A MOVL #<MCHKSM_MCK! = ; Type code for check for 
02D 34 MCHK$M_LOG>,R2 3 recovery block. 
00E4 30 4 D $2 BSBW LOG_MCRECK 3; Log a machine check. 
4 o 7 3; Check to see if bad machine checks are occurring too rapidly. 
50 0044'CF 43 80 2 39 MOVAL W*LAST_BADMCK,RO 3; Address of time stamp. 
51 01 p 00 40 MOVL #BADMCR_MIN,RI : Min allowable time between errors. 
073 0 3 8 41 BSBW CHK_AND_RESUME ; Try to resume. Returns if 
B rt: 3; unresumable opcode. 
038 4 BUG_CHECK BADMCKCOD,FATAL ; Bad machine check code. 
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: -SBTTL MICROCODE DETECTED ERRORS 
: The fo Loutng ag h ine checks are caused by microcode-detected 
: incons stone te in the hardware. 
++ 


Memory controller bugcheck: 
Machine-check cede: 1 


Description: An invalid state was reached in the memory controller 
: and ty was unable to successfully complete the Last 
unction. 


Parameters: 


MCSL_PI(AP): contents of the memory controller regiover “virtual”. 
This register waues 57 contains the physical address 
of the last funct 

MCSL_P2(AP): address that was resented to the memory controller 
at the start of the function. 


REMCTLR_ERR: 


DOONAN WN O OOD NIOAUE WO OONOM 


“Plcrenachine bug check: 
Machine-check code: 8 


Ss 
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Description: An invalid state has been reached in the micromachine. 
This is a catastrophic error. 


Parameters: 


MCSL_P1(AP): 0 
MC$L_P2(AP): 0 


AICRO_ ERRORS: ; Micromachine invalid state error. 


00.0000: 
wr 


J 16 
MCHECKUVI == Micro-VAX I Machine Check 16-SEP-1984 01:10:07 VAX/VMS Macro v04-00 P 7 | 
V00+000 MEMORY REFERENCE ERRORS B7SEb= 198s aiibsee ESYSLOA.cREIRCNGCKOyT maR;1 2%" (5). 
-SBTTL MEMORY REFERENCE ERRORS | 
: The following machine checks are caused by memory reference errors 
; of one sort or another. 
++ 
Illegal operation (Unaligned or non-longword reference to I/0 space): 
Machine-check code: 4 


Description: An attempt was made to access an unaligned word or a 
Longword in 1/0 space. 


Parameters: 


MCSL_P1(AP): Physical address of the illegal 1/0 reference. (**) 
MCSL_P2(AP): Address presented to the memory controller at 
the start of the function. 


** Note: 
Physical and virtual addresses returned on memory 
controller errors may not be the actual address of 
the error if a page crossing occurs. If the page 
offset (i.e., bits <8:0>) are: 


00000001 and the data length was word, or 


00000001 and the data Length was long, or 
00000010 and the data Langth was long, or 
00000011 and the data length was long 
then the page in which the error occurred could be 
the one addresses or the one logically preceding the 
one specified. 
UNALIGNED_10: ; Unaligned reference to 1/0 space, or 


; non-longword ref to I/0 space. 


++ 
; Unrecoverable page table read error: 


AAAI N A AANA WWW AAAI WWII AAW WI 
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t Machine-check code: 5 


OOCOCOCOCOCSOSCSOSSSCOCSOSCOSCOSCOSCOSOOOOO OOOO OOOOOOOOOOOO 
=O NAN EWIN OOD NAMEN 9 OOO NAME WN 0 OD NAU EWN 0 ODNAUE WO OOnNOU 
* _ 
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3 : 
: Description: An unrecoverable error occurred while attempting to 
3 read a page table entry. This error may have been a 

3 ; parity, ECC, or timeout error. 

0 : Parameters: 

9 : MCSL_PI(AP): physical address of page table entry. 
3 MCSL_P2(AP): virtual address associated with the 
3 page table entry (i.e., the address that 
; caused the page table entry to be read). 

6 PTE_READCHK: ; Hard memory error on PTE read. 
p++ 
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: Unrecoverable page table write error: 


3 Machine-check code: 6 


: Description: This error occurred while attempting to write the 

r ape: ty bit in a page table entry. his error reflects hardware 
3 that is in an unrunnable state and should be treated as a write 
3 timeout error. 

: Parameters: 

: MCSL_P1(AP): physical address of page table entry. 

j MCSL_P2(AP): virtual address associated with the 

: page table entry (i.e., the address that 

: caused the page table entry to be read). 

PTE_WRITECHK: ; Hard memory error on PTE write. 


Control store parity error: 
; Machine-check code: 7 


Description: A control store parity error has occurred. This is a 
catastrophic error. 


; Parameters: 


¢ 


MCSL_P1(AP): 0 
MCSL_P2(AP): 0 
S_PARITY: ; Control store parity error. 


+4 
Q22 bus vector read error: 


Machine-check code: 9 


Description: An error was encountered wyhile attempting to read an 
interrupt vector address from the Q22 bus.) 


NANA AIAIAIAI AIA WIAA AIAN AIAN NIWA WAIN AAI NIAAA AAA AAAI OO 
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Parameters: 
MCS$L_P1(AP): Virtual address referenced 
MCSL_P2(AP): Bad CSR value 
BAD_VECTOR: ; Q22 bus vector read error. 
:+4 


SOOSOCOOCOCOOOSOSOSSOSSSSSOOSOSOSoooooooooooooooooooooooooooooe 


Write parameter error: 
Machine-check code: 10 
Description: An error was encountered during an exception while 


attempting to write the user, Supervisor, or executive 
stack after having verified that the write would succeed 


C 
Y 
Q 
Q 
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i] 
Q 
0 
0 
0 
0 
0 
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0 
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(i.e., chmx and emulation). 
; Parameters: 


MCS$L_P1(AP): virtual address that was being written. (**) 
MCSL-P2(AP) : § 


** Note: 
Physical and virtual addresses returned on memory 
controller errors may not be the actual address of 
the error if a page grossing occurs. If the page 
offset (i.e., bits <8:0>) are: 


: 0 1 and the data length was word, or 
§ 


10 and the data Langth was long, or 


00000 
299000 1 and the data Length was long, or 
0000011 and the data length was long 
ge 


then the page in which the error occurred could be 
the one addresses or the one logically preceding the 
one specified. 
TACK_ERR: ; Error writing parameter onto stack. 
Zz & ww MOVL #<MCHKSM_MCK! = ; Type code for recovery block 
MCHKSM_LOG>,R2 check. 
BSBW LOG_MCRECK 


FF SWANN WNW WA AWWAANANAIAAIAAAIA oO 
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Log the machine check. 
Reflect exception/bugcheck, 
based on current process mode. 


BRW REFCECTCHK 
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r : 9 »SBTTL NON-EXISTENT MEMORY 
4 4 § 3; Machine Checks due to neon Tatent memory or non-existent 1/0 space addresses 
4 435 ; may have their own specific recovery block. A recovery block may prevent 
04 434 ; Logging of an NXM machine check, and/or it may prevent bugchecking because 
o¢ r 5 ; of an NXM machine check. 
0 ? ? ° 3; Non-existent memory: 
$04 4 5 3; Machine-check code: 3 
004 440 ; 
Be 44] ; Description: A bus timeout occurred during the Last memory 
4 442 ; controller read function. 
004 443 ; 
0048 444 ; Parameters: 
ik 445 ; 
004 446 ; MC$L_P1(AP): physical address of the non-existent memory (**) 
0048 447 ; MCSL_P2(AP): address presented to memory controller at the start 
Bees 448 ; of the function 
004 449 ; 
0048 450 ; ** Note: 
0048 451; Physical and virtual addresses returned on memory 
0048 re 3 controller errors may not be the actual address of 
0048 453; the error if a page grgssing occurs. If the page 
pee $22 3 offset (i.e., bits <8:0>) are: 
$0¢8 456 ; 00000001 and the data length was word, or 
0048 457 ; 00000001 and the data Length was long, or 
0048 458 ; 00000010 and the data langth was long, or 
st re : 00000011 and the data length was long 
0048 461; then the page in which the error occurred could be 
0048 186 s the one addresses or the one logically preceding the 
0048 463; one specified. 
0048 464 ;-- 
0048 465 NX_MEM: ; Reference to non-existent memory. 
52 07 DO 0048 466 MO #<MCHKSM_LOG! - ; Type code for checking for 
0048 467 MCHKSM_MCK! = : recovery block. 
0048 468 MCHKSM_NEXM>,R2 3 
00c6 = 330 8 ry 4 BSBW LOG_MCRECK ; Log the machine check. 
FC AC 04 C8 004 471 BISL #MCHKSM_NEXM, - 3; Indicate NXM in recovery mask on the 
005 of MC$L_RECOVMSK (AP) 3 stack. 
007A «i311 02 iS, BRW REFLECTCHK ; Reflect exception/bugcheck. 
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o VO 
H 


r 
SYSLOA.SRCIMC 


+e 
UNCORRECTABLE MEMORY READ ERRORS 


Since this memory error could not be corrected by the hardware, the 
3 physical gener? page is unusable. Mark the page bad, and reflect 
; exception/bugcheck. 


e+ 
Unrecoverable read error: 


Machine-check code: 2 


Description: An unrecoverable read error occurred on the Last memory 
controller function. The error may have been a parity 
or an ECC error depending on the type of memory present. 


Parameters: 


MCSL_P1(AP): physical address of the page containing the error (**) 
MCSL_P2(AP): address presented to the memory controller at the 
start of the function 


** Note: 
Physical and virtual addresses returned on memory 
controller errors may not be the actual address of 
the error if a page grossing occurs. If the page 
offset (i.e., bits <8:0>) are: 


01 and the data length was word, or 
01 and the data length was long,. or 
10 and the data Langth was long, or 
11 and the data length was long 

i 

s 


then the 
the one a 
one speci 


-ENABL LSB 
MEM_ERROR: ; Uncorrectable memory read error. 


> Mark page bad. 


ASHL #9, MCSL_P1(AP) ,RO 
CM RO, G*MMGSGL_MAXPFN 


MOVA G“PFNSAB_TYPE, R1 
BISB #PFNSM BADPAG. ° 
a(R1)CROJ 


50. 608 AC OF? BF P78 
00000000 ' GF 0 


C 
51 00000000 ' GF +3 
00 B14 20 


Get PFN of bad nenery Location. 
PFN data base for this page? 
No, cannot mark page bad. 

Get address of PFN TYPE array. 
Mark page bad. 


COOOQOOOCOSCOOCOSOSOSSOSOOOSOOSOSOOSCoOoOOoOSoOS 
DDRII DV PV PVIVLUIUIUSIUSVIUSV SVS SUSISUSUS USSU SUSI «OD 
SVD PPV SV SVU SV VSS TSS TSS TSUSTUSISUSUSUSISIOSIOSIOSIOSISISIOSUSISIOSIOSIOIOSIOSION «0d 8 


10$: 
; Log a machine check and a memory error. 
: MOVL § #<MCHKSM_MCK! - 


AAP IPPIPOPONIPININID) 2 9 9 I MH QOOODOOOOOCOOOOOOO OOO OWWOOC9 OOOO OD 0C900008 INI 


PVP DVPVPTDPV DIV DVPV DV DPVPVLVITIUDIVSIVSIVSVSIVIVSIVDVSUSVSVSTSISISISIOSTIS BE Be Be Ee BB BPP PPP PPP PPE EE 
ROO NAUN EW OOO NAME WIN (OOD NOAU EWN 0 OONAU EWN O OONOU ES Wi OO OONO 
. 


ANN 


52 03 00 Type code for recovery block 
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ore 3 MCHKSM_LOG>,R2 3; check. 
009 0 7 4 BSBW LOG_MCRECK i Log the machine check. 
ae. A 4 5 MOVZBL #EMBSK_HE,R3 ; Error type code for logging. 
00D 0 7 § BSBW EXESLOGMEM ; Log a hard memory error. 
0084 1 Qo0d7¢ BRW BUGCHECK ; Bugcheck since VA/PSL may not 
007F 8 ; be accurate enough to tell what 
007F 9 ; mode the acess was taken in. 
0O7F 540 -DSABL LSB 


o~VAX 
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-SBTTL ASYNCHRONOUS WRITE ERROR INTERRUPT 


VOu000 ASYNC 


An interrupt is generated to this vector whenever a Qbus write operation 
does not complete successfully. There could be any number of reasons for 
this. The Qbus adapter could be broken or it might have been a write to 
some non-existant address. 


¢ I 
H W 
7F 43 
7F 44 
7F 45 
7F 6 
7F 4 
7F 48 
FE RG 
a07t 1 There is no machine-check frame on the stack upon entry at this point. 
007" 38 The SCB offset “X60 is connected to this entrypoint. 
tebe 
O7F 56 ALIGN LONG 
080 557 
080 58 EXESLOGAWE: 
0080 59 EXESINT60:: 
= SZ 4 60 SUBL #<4*3>,SP 3; Allocate space for dummy mchk frame 
OC OD 008 561 PUSHL #*x0 ; Length of machine-check frame 
07 DD 0085 266 PUSHL #MCHKSM_LOG!MCHKSM_MCK!MCHKSM_NEXM ;Mask for PRICTEST 
14 AE DF 0087 56 PUSHAL MCS$L_PC#4(SP) 3; and PC pointer 
103F 8F BB 008A 564 PUSHR #*M<RO,R1,R2,R3,R4,R5,AP> ; Save registers 
5C 2f 24 Ci QO8E 565 ADOL3 #<9%4>,SP,A ; Point AP to dummy machine-check frame 
5 07 3¢ 0092 566 MOVZWL #EMBSK_AW,R3 ; Error type 
00BC 30 0095 567 W XESLOG ; log the error 
1 10 AC DE 0098 568 MOVAL MC$L_PC(AP),R1 ; Get address of PC/PSL. 
00000000'GF 16 009C 569 JSB G*EXESMCHK_TEST : Is recovery block in effect? 
06 50 £8 OQOA 570 BLBS RO,10$ ; Br on yes. do not log this error 
O0000000'GF D6 BRA 571 INCL G*EXESGL_MCHKERRS ; Bump the global machine-check counter 
0055 31 OOAB 276 10$: BRW BUGCHECK ; Bugcheck since VA/PSL may not 
QOAE a7 ; be accurate enough to tell what 


mode the acess was taken in. 


= 
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NY: 26 ~SBTTL * EXITS FROM MACHINE CHECK ROUTINES * 
“e 4 ia ~SBTTL CHK_AND_RESUME 
ry: hi ; CHK_AND_RESUME 
ne i ; FUNCTIONAL DESCRIPTION: 
OAE 34 3 Called to check time that this error last occurred. 
OAE 4; CHK_AND_RESUME has three possible exit paths: 
OAE 5 3 (1) If errors are occurring too rapidly, BUGCHECK. 
OAE § : Else fall through to RESUME: 
pare 3 (2) If opcode is unresumable, RSB. 
AE 8 ; (3) Else resume: clear stack and REI to retry the instruction. 
BeAe + 3 INPUTS: 
BeAE 91; RO: Address of longword which contains time error Last occurred. 
BRAE 235 5 Ri: Minimum time that must have elapsed since the Last error. 
QOAE 594 ; IMPLICIT INPUTS: 
QOAE 595 ; 
QOAE 238 3 EXESGQ_SYSTIME 
QOAE 97 ; 
QOAE £05 3; OUTPUTS: 
OOAE 99 ; 
Opa ony 3 The longword pointed to by RO is updated with the time of this error. 
OOAE 60¢ CHK_AND_RESUME : 
53 50 00 OQOAE 60 MOVL RO,R3 : Save RO 
O0O00000'EF 16 0O0B1 604 JS EXESREAD_TODR ; Get current time in RO, 
52 50 00 O0B7 605 MOVL RO,R2 ; and move it to R2. 
50 53 DO OOBA 606 MOVL R3,RO ; Restore RO. 
53 52 60 C3 Q0OBD 607 SUBL3 (RO) ,R2,R3 ; How long since last error? 
51 53 D1 O0C1 608 CMPL R3,R1 3; Compare against minimum threshhold. 
05 1A 00C4 609 BGTRU 10 :; Br if enough time has elapsed. 
BE B 0C6 610 STL (SP)+ : Else clear return address from stack. 
0038 1 bate ot) 108 BRW BUGCHECK ; Errors recurring too fast; bugcheck. 
60 52 00 0O0CB gg MOVL R2, (RO) ; Save time of latest error. 
05 OOCE 614 RSB ; Since no opcodes are resumable (all 
OOCF 615 ; possible retrying is done in micro- 
OOCF 616 ; code) just return to caller. 
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MCHECKUVI -- Mic 
yoee000 REFLCT ~SEP-1984 
~SBTTL REFLCTCHK 
REFLECT MACHINE CHECK TO USER 
This code is entered if the machine check was fatal. It determines 
it was just fatal to the process which caused it (current process 
is in USER or SUPER mode), or t was fatal to the entire system 
(current process is in EXEC or KERNEL mode). 
If current process is in USER or SUPER mode, 
set up an exception on user's stack and REI to it 
If current process is in EXEC or KERNEL mode, 
issue a fatal bugcheck. 
CALLING SEQUENCE: 
BRB/W -- NOTHING EXTRA CAN BE ON THE STACK!! 


STACK CONTENTS: 


OO(SP): saved RO,R1,R2,R3,R4,R5,AP 
1C(SP): 2 Longword npyts for recovery block check 
24(SP): (also AP) machine check log -- 1st longword is a byte count. 


EFLECTCHK: ; Reflect exception according 


to current access mode. 
BBS #PSLSV_CURMOD+1, - 


0314 AC 19 €0 Branch if USER or SUPER. 
MC$L_PSLC(AP),10$ 
BUGCRECK 


oo2c (31 BRW EXEC or KERNEL; bugcheck. 
10$: 3; SUPER or USER; exception. 
50 00 OB MFPR #PRS_KSP,RO ; Get kernel stack pointer. 
70 10AC 7D MOVQ MC$L_PC(AP) ,-(RO) 3; Push PC,PSL on kernel stack. 
00 50 ODA MTPR RO, #PRS_K : Replace new kernel stack ptr. 
103F 8F BA POPR #°M<RO,R1,R2,R3,R4,R5,AP> ; Restore registers. 
SE 08 CO ADDL  &#<2*4>_SP ; Pop inputs for recovery block check. 
5E 8E€ CO ADDL (SP)+,$P ; Pop mck log from stack. 


Set up an excest ion stack for current process. 
The faulting PC,PSL pair are still on the interrupt stack. Alter 
them to look as if an exception has occurred. 


DD DDED DADE DED DD DED DDD DD DPD PPA AAA AAA AAA A AAA AAA AAAAA AAO 
DPPAEDRD SVP BB BS BS BS EE NANI NININIWIINIPOPOPIPNPPNY 


FW O OD NAUE WN OS ODNAU EWN O OONOAUE WIN OOO NOAU SW OO0 


CON NN WH RHAMMMMMMMMMNS OOOO VIN ANAMAGAOHAOANAOHAOHOAAAOHAAAAAOOOOO TF 
WFR ODOONVDWVIVIWIVOIVOM-M SVNVNVNL LDH OF 


6E OQO0000000'GF 9E MOVAB G*EXESMCHECK, (SP 3; Replace exception PC. 

04 AE O4 AE O02 18 EF 0 EXTZV #PSL$V_CURMOD, - : Zero exception PSL, except 

3 arabe FYRNOD - :; for current access mode. 
04 AE O04 AE 16 9C QO ROTL #PSLSV_PRVMOD, - ; Create a PSL of current mode 

0 665 4(SP) ,4(SP) 3; kernel, correct previous 

0 66 ; mode, and IPL Q. ; 

26 OF DA OO 66 MTPR #*XF ,#PRUVIS_MCESR : Clear “‘mcheck in progress’ flag. 

02 4 008 REI ; Go to exception handler. 


ncaa” 


103F 8F 


26 OOF 
00000000 ' GF 


=- Mi 
BUGCH 


BA 


DA 
16 


cro 
ECK 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
01 
01 
Bi 
1 
01 
01 
01 
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67) = -SBTTL BUGCHECK 

858 : If user has declared a recovery block, transfer control to it. 

ore ; Else issue a fatal bugcheck. 

erg ; CALLING SEQUENCE: 

678 ; BRB/W == NOTHING EXTRA CAN BE ON THE STACK!!! 

é 0 : STACK CONTENTS ON ENTRY: 

68¢ ; OO(SP): saved RO.R1 »R2,R3,R4,R5.AP 

3 C(SP): Longword { nputs for porous block check 

? ¢ 3 24(SP): (also AP) machine check log 

e86 BUGCHECK: 
. tt POPR #*M<RO,R1,R2,R3,R4,R5,AP> ; Restore registers. 
7 689 ; A fatal bugcheck is now inevitable unless a user has declared a machine 
7 690 ; check recovery block. 
+ G92 | 
7 $35 MTPR #*XF ,#PRUVI$_MCESR ; Clear ‘‘mcheck in progress" flag. 
A 694 JSB G*EXESMCHK _BOGCHK ; If return, no recovery bloc'. 
0 695 BUG_CHECK ; Issue fatal bugcheck. 
0 696 MACHINECHK, FATAL 


rae Af, 


23 
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116 635 ae -SBTTL * LOGGING ROUTINES FOR MACHINE CHECKS * 
114 f ; ; LOG_MCHECK == format inputs to LOGGER 
114 906 : INPUTS: 
114 704: R2: a mask which specifies the type of error (hence, the type 
130 4 22 of recovery block to check for) 
14 ¢ ? : IMPLICIT INPUTS: 
Bite 8 : (AP): points to machine check log on stack 
114 ab : OUTPUTS: 
O14 n§ : Error is formatted and logged in system error log. 
114 715° 
Bite £18 LOG_MCHECK: 
0114 718 ; Test if a machine check recovery block that specifies no error 
Bite at, 3 logging is in effect. 
51 10 AC DE 0114 fs) ; MOVAL MC$L_PC(AP),R1 ; R1 points to PC,PSL of abort. 
00000000'GF 16 0118 7 é JSB G*EXESMCHK_TEST : Logging inhibited? 
01 50 Fe G11E 72 BLBC RO,10$ ; Branch if no. 
5 0121 724 $B ; Else return. 
8155 725 108: ; Set up inputs to LOGGER. 
saat: wed D6 (QI 726 INCL G*EXESGL_MCHKERRS ; Bump machine check error count 
5 02 00 p58 727 MOVL #EMBSK MC, ; Use Machine Check type code. 
54 08 6C C1 0128 728 ADDL3 MCSL_BYTCNT(AP), - ; Size of data to log: machine check 
O12F 729 #<24G>,RG 3 stack + PC,PSL. 
55 04 AC DE HE 730 os MOVAL MCSL_TYPECODE(AP) ,R5 ; Address of data to log. 
O13 f $ : LOGGER - release error data to error Logger 
0133 234 : INPUTS: 
01 7 § : R3: error type 
4 737 ; R4: number of bytes to log 
+ f 8 : R5: address of information to be logged 
ui £40 : OUTPUTS: 
0 fae : Error log is inserted into error log buffer. 
1 743; If no error log buffer, return with error status in RO. 
1 744 ; RO-R5 destroyed. 
He i 
1 FS LOGGER: 
51 > wa. ee 1 8 ADDL3 #EMBSB_MC_SUMCOD,R4,R1 ; Add space for jog header. 
00000009" =e Be 74 JSB SEAL RALLOCERS ; Get error Logg ng buffer. 
1 E9 013D £29 LBC RO, 20% : Br if failed to get buffer. 
: DD Q14 7 PUSHL R ; Save buffer addr on stack. 
04 ag 8 14 036 MOVW RS,EMBSW_MC_ENTRY(R2) ; Set entry type. 
10 A2. 6 4 146 75 MOVC3 R4,(R5),EMBSB_MC_SUMCOD(R2) ; Transfer info to log. 
04 BA 0148 754 POPR #*M<R2> ; Retreive buffer address. 


S3 


3 
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Q0000000'GF 16 O183 736 208 JSB G*ERLSRELEASEMB ; Give buffer to logger. 
05 13 7 ; a 
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++ 
; EXESLOGMEM == log memory Control and Status Registers 
FUNCTIONAL DESCRIPTION: 
EXE SL Ogne® is called to log memory CSRs. If called with R3 = 


E (log a soft memo 


error), look at the memory CSRs to see 
ft error) bit was set; if not, don't Log the CSRs. 
CRD errors have been logged recently, also don't log 


the MSV-11P CSR is as follows: 


The format of 


11 5 2 0 


= eon MO Om ee Dewees eee eee ee} 


| error address {| | iWi iNi 


pecan me eee wer ee eee eee ee ees wea ceomre ¢ 


P (bit 15) = Age error, set when parity error occurs. This 


turns on a red LED on the module. Set to 0 
by power up or BUS INIT and remains set unless 
rewritten or initialized. 


X (bit 14) = extended CSR read enable, used on 22-bit address 


machines. This bit is set by a program to request 
error address bits 18-21 be places in CSR bits 5-8. 


(bits 13-12) = not used 
error aaeress, Tots 11-5) = address bits 11-17. To get address 


its 18-21, bit 14 must be set by a program and the 
CSR re-read. 


(bits 4-3) - not used 
WwW (bit 2) - write wrong parity. If this bit is set and a DATO 


i PP) 
OOO OO 0000 09 09 69 09 CF 09 09 09 SI NI NISSEN NINO AAA AOOAAAOOun 


MEW 9 OON AUS WN SO OD NOAUE WN OO OONOAUS 


>> 
ooono 
~ooo 


or DATOB cycle to sonar occurs, wrong or ty data 
is written into the parity MOS RAMs. This bit can 
be used to check the parity error logic as well as 
failed address information in the CSR. 


not used 


perity ores enable. If _set and parity error occurs, 
then BDAL 16L ane BDAL 17L are asserted on the bus 
staul taneously with the data (error interrupt is 
generated). This is a read/write bit reset to zero on 
power up or BUS INIT. 


R3: errorlog type code 


; IMPLICIT INPUTS: 


EXESAL_MEMCSRS - array of memory CSR addresses 


ee ee ee ee ae ed ed od od = od od 3 dd 8 2 8 8 8 3 8 3 2 8 3 8 8 —) 3 — I 3 | em | 
OOO Oa Oa Oa Oa Mal oa) ah ah ah ah ah ah ah sh ab dh ah dh ah ah ab eh ah ah ah sh ah ah ah ah ah ah ah eh a ed ah eh ah eh ah ad ah os a eh a a ee ee 
BRERA RRR RRR RPE P PEPPER PEPE PEPPER PPP PPP PPP PPP PPP PPP PP PPP PPP Pe 


— SS S$ DOOSOOSOOCOCSOS 


MEW OOONOULS WO 


K 1 
NE CHECKS * 


resis" 


ot 
<a 
z2>Y 
ox 
Cc 


; OUTPUTS: 
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ro 
ING ROUT 
182 Re 
154 18: Create entry in errorlog buffer contain %y the three memory controller 
154 i$ 3 Control and Status Registers. , 
154 3 CRD error Logging may be disabled. 
154 3 RO: gey bit s grits success/failure 
! ? : Ri-R5 destroyed. 
134 4 EXESLOGMEM: : 
184 858 
136 5 ; Now push all possible memory CSRs onto the stack. The architectural 
154 8 3; limit is memory controllers. Since the CSR address is not logged 
154 3; with each CSR, leave zeroed cells for CSRs that had no errors. 
154 Q ; This is to prevent some problem with trying to read a memory address 
13 1 ; from a register that cannot provide one since it had no error. 
5E 00000040 8F ge 154 : SUBL #<4*16>,SP ; Allocate max size err Log buffer. 
6— 0040 8F 00 00 C 8138 4 MOVCS #0,(SP),#0,#<4*16>,(SP) ; Zero out the entire err log buffer. 
51 00000000'GF DE 016 5 MOVAL GPEXESAL _MEMCSRS Ri : Get address of memory CSR array. 
55 81 DO O16A 36 MOVL (R1)+,R ; Get count of memory CSRs. 
8198 37 DSBINT #31,R6 ; Block out all interrupts. 
52 SE 00 0173 38 MOVL SP,R2 ; Get address of buffer for CSRs. 
54 4 8128 23 CLRL 3; Initialize parity error bit counter. 
00 B1 8000 8F 8 178 841 10$: BITW #*x8000,a(R1) : Is parity error bit set? 
| ae | 17E Hk BEQL 20$ ; Br if not set, no error. 
00 B81 BO 0180 s MOVW a(R1),(R2) ; Store memory CSR into buffer. b 
00 B81 4000 Hy AB 0184 44 BISW #°x4060,a(R1) ; Set bit requesting other err adr bits. 
4 D6 018A He INCL RG ; Count number of error bits set. 
02 A2 00861 B60 0Q18C 46 MOVW a(Ri) gine? ; Store memory CSR into buffer. 
00 B1 8000 8F AA 0191 847 BICw #*x8000,a(R1) ; Clear parity error bit. 
51 04 CO 0197 ‘e 208: ADDL #4,R1 ; Get address of next memory CSR. 
52. 04 £9 19A 4 ADOL wo Re ; Point to next buffer cell. 
° ; Loop through a s. 
o8 55 «OF 4 S20 SOBGTR R5,10$ h h all CSR 
in 26 ENRINT RO ; Restore IPL. 
54 op 1A 5 PUSHL R4 ; Push count of CSRs with errors. 
ae 1A8 54 EQL NOLOG :; Br if no parity errors found. 
00000000'GF Dé in 39 INCL G*EXESGL_MEMERRS ; Bump memory error counter 
56 ; 
1AD 3§ ; A CRD error occurred. Count it, and if we haven't logged a lot of CRD errors 
i< 28 3: recently, log it. 
06 53 91 OAD 60 CMPB R3,#EMBSK_SE ; Looking for CRD errors? 
0B 12 O18 61 BNEQ 3; No. Unconditionally Log CSRs. 
0054'CF 96 O16 6 INCB W*ECCSAB_MEMERR 3; Count # of CRD errors LOGGED recently. 
06 OO054'CF 91 O1B 6 CMPB W*ECCSAB_MEMERR, - ; Already logged enough CRD errors 
1BB 64 #CRDLOGMAX 3 recent yi 
Oc =6«1A Hs a BGTRU NOLOG i: Yes. Skip the Logging. 
1BD 88 LOG_CSRS: 
54 p 1BD o8 INCL RG ; Add in one for CSR count. 
54 ¢ ge 1BF 8 ASHL #2,R4,R4 : Size of errerlop buffer. 
5 E 3 1¢3 9 MOVL SP,R5 ; Point to error log buffer. 
FFOA 1¢6 a BSBW = LOGGER : Log memory CSRs. 


yoccaos. + LOGSING ROUTINES FOR AREA TNE mead « BISEET]SRS BE 18:8e FEN SYOS See sg Mec OOs mary P29 (Fd, 


5E 00000044 8F 1c ADDL #<4"17>,SP ; Pop error log buffer off stack. 
68 8158 Be ASB ’ Axe 


fone 
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ke ~SBTTL ECCSREENABLE == TIMER CALL FROM SYSTEM CLOCK ROUTINE 
; ECCSREENABLE == TIMER CALL FROM SYSTEM CLOCK ROUTINE 


: FUNCTIONAL DESCRIPTION: 


This routine pas toctcotty scans memory controller CSRs for 
CRO errors. CRD errors are normally reported by interrupt 
out even when CRD interrupts are turned off this routine will 
still scan memory controller CSRs periodically, to report a 
representative sample of CRD errors. 


Also, check if it is time to reenable CRD interrupts. 
CRD interrupts may have been disabled by the CRD interrupt handler, 
EXESLOGCRD, if it determines that ‘too many’’ interrupts are being 
received. 

INPUTS: 
NONE 

IMPLICIT OUTPUTS: 
If a CRD error is found the memory controller CSRs will be logged. 


CRD (Corrected Read Data) interrupts may be enabled for ail 
memory controllers. 


nes” ai 


54 

< 
r-> 
m> 

‘ 

eer) 
a 
a> 
ms, 


mo 
ATID NWO PAAOAOAAXM SMM ON P 


xz. 
OOCCCOCOCCOOCOOCOOCOCOCOCOOOOOOOCOoOOoO mon 


—3 dt ee td a a ss ss 8 4) ts ns as —) bs 2» >» > 9 Ss Ss = —s 2» 9 2 2s 1 2 2 a 


Bete Ge Ge Ge Ge Se Ge Ge Ge Ge Ge Ge Ge Ge Ge Ge Se Ge Ge Ge Ge 


WH HMMMMMMMMMMMooOo VOVVTVCVCVCVCVTVVCVCUOVTOTVCVVCVCVUVCTVUCCVTUVVTCTCTC"C"U 
tt ot 8 3 3 MOOS OOOO OCOOOOOOOO OOO OW OCOD COCDO900 SII 
OOOO NA UNE WIN OOO NAME WIN 9 OD NA UE WIN 9 ODNOUE WY - OOONIO 


WODODOODODOOOOOOOOO0O0O000000000 00000 00000000900 60 09 09 00 Gd 00 09 0000 00 00 Co CD CD CDC CDCDCDCD 


ECCSREENABLE:: 
0052°CF B87 DECW W*ECC$GW_CRDWATCH : Time to scan for CRD errors? 
F 614 BGTR REENAB_SCAN 3; Branch if no. 
F «OBB PUSHR #*M<RO,R1,R2,R35,R4,R5> ; Save working registers. 
o0s2'cr 3c BO MOVW = #CR fIMé, - ; Reset scan timer. 
ECCSGW ss anaes : 
53 06 $f MOVZWL #EMBSK_SE,R 3; Test for CRD error, 
FF7 0 BSBW EXESLOGMEM z and log memory CSRs if found. 
3F 0S sUéBA POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore registers. 
3 if ony CRD errors were found, the ees controller CSRs were logged. 
3; Now check to see if its time to enable CRD interrupts. CRD interrupts are 
3 enabled periodically, whether or not they were disabled by EXESLOGCRD. 
REENAB_SCAN: 
0050'CF 7 DECW W*ECCSGW_REENAB ; Has reenable time elapsed? 
1 4 BGTR 0 ; Branch if no. 
OOSO'CF 0384 BF B60 1 MOV MREENABTIME, - 3; Yes. Reset reenable timer. 
: W*ECCSGW_REENAB ; 
54°CF 94 CLRB W*ECCSAB_MEMERR ; Reset CRD log counter. 
SS'CF 94 4 CLRB W*ECCSAB_CRDCNT ; Reset CRD interrupt counter. 
00000000 ° GF 2" E1 5 BBC te tie - ; Br if SYSGEN porqnoter does 
A § G*EXESGL_FLAGS, $ 3; not specify CRD interrupts. 
7 50 7D 8 mova RO =sit) ; Save working registers. 
51 00009 00'GF D 6 MOVAL grexe AL _MEMCSRS RI : Get address of memory CSR array. 
8 3 9 MOVL (R1)+,R 3; Get count of memory CSRs. 
00 e! ce, 10$ BISW = #1,a(R1) : Reenable CRD interrupts. 
1 eee 14 2 ADOL #4,R1 ; Get VA of next memory controller CSR. 
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MCHECKUVI e Check 16-SEP-1984 01:10:07 YAX/VMS Macro V04-00 P 3 
VO0e000 CALE From system c 'S=SEp-1986 Gasiosee PevslOa.eaesmceckoy1 mars1 2% cfay 
SOBGTR RO,10$ ; Loop through all CSRs. 
MOV = (SP) +,RO : Restore working registers. 


; Return. 


a The ie Se 


nse” 


51 vote? dl 


VAX I Machine 
D == CORRECTED 


exes Oe RD:: 
EXE 


0 
10$: BICW #1,a(R1) 


MNO WWW OM M NNUIMNOOOVMVOCOMMMMmMmmm iw st 
DWOOOOOOOOVOOOOOOOOVOOOOOONO 

DPE AD rvs FPP LPL 

AE WN 9 ODNAUES WIN OOOO UE Win 


¢ See 1 38t 8) 48:07 AX/VMS Macro V04-00 Page (3) 


B 
heck 16- 
MEMORY DATA INTE ie SYSLOA.SRCJMCHECKUV1.MAR; 1 
ps -SBTTL EXESLOGCRD == CORRECTED MEMORY DATA INTERRUPTS 
: This routine is called when a CRD == Corrected Read Data -- interrupt 
; is received from a aonery controller. Log all interrupts, an 
; continue. If too many CRD interrupts are logged, turn off CRD interrupts. 


ALIGN LONG 


INT54:: 
PUSHR 


mae ; Save working registers. 

MOVZWL 44 ne SE,R 3; Soft memory error. 

BSBW EXE LO EM ; Log a memory error. 

INCL wW*MMGSL_CRDCNT ; Count total CRD interrupts. 

INCB W*ECCSAB_CRDCNT : Count recent CRD interrupts. 

CMPB W*ECCSAB_CRDCNT, - ; More than enough CRD interrupts 
ScROINT Ax ; lately? 

BLEQU 20% : No, do not disable CRD interrupts. 

MOVAL A iy pr pinatneatiaaale Get address of —— CSR array. 

MOVL (R1)+,R Get count of memory CSRs. 


Disable CRD interrupts. 
Get VA of next memory controller CSR. 
Loop through all CSRs. 


ADDL 4,R1 
SOBGTR RO,10$ 


20$: 


POPR #*M<RO,R1,R2,R3,R4,R5> ; Restore registers. 
REI Return from interrupt. 


~ END 


C 2 
MCHECKUV1 =- Micro-VAX I Machine Check 16-SEP-1984 01:10:07 VAX/VMS Macro v04-00 Page 25 
Symbol table a et 4 811830 POYSLOA. SRC JMCHECKUV1 MAR: 1 ° (9) 
BADINT_MIN = 1 MCSL_RECOVMSK = FFEFFFFC 
sorta * STE nencan'CDe™ 
= 
BAD- VECTOR 0 FR MCHKSM_MCK : 2 
BUGS_BADMCKCOD eeeeeeee =X MCHKSM-NEXM = 4 
BUGS~MACHINECHK eeeeeeee =X MEMCTLR_ERR FR 
Ce Ts nesune § sn? 4 WICKS EORORS ; 4 
CROINTMAX = 6 F MMGSGC_MAXPFN eeeerere = § X 
CRDLOGMAX = 6 MMGSL_CROCNT 6000 056 R 0¢ 
CRDWATCHTIME = C NOLOG 00001C9 R 
CS_PARITY 0 FR NX_MEM 00000048 R 
ECCSAB_CRDCK: 0 5 R PFRSAB_TYPE aeeeeeee xX 
ECCSAB_ME $8 054 R 0 PFNSM BADPAG = 43 
ECC SGUTREENABS po00080 RO pRenisb = 9000000 
ECCREERABLE G008161 Re 08 RUPE nce = 8900096 
$K_AW™ = $0000007 PSL$V_CURMOD = 09000018 
EMBSK_HE = 00000008 PSL$V_PRVMOD = 00000016 
$K_MC = 00000002 PTE_READCHK 000003F 03 
BBE ey = $838888 een seek 88 
ERLSACLOTEMB eeeneeee KX 03 REERABTIME = $0000384 
ERLSRELEASEMB tereeeee§ = X 03 REENAB_SCAN QO0001E6 R 03 
prreer-fuaes"® eeectone ye Sate aR sine 
EXESGL_MCHKERR eeeeeeee xX UNALIGNED_ 
ESGL~ RRS 03 IGNED_1O 0000003F R 03 
EXESGL MEMERRS teeneere =X 03 
EXESINTS4 4448444 RG 03 
EXESINTS 0000 RG Hy 
EXESINTSC 0000000 RG 3 
EXESINT60 0000080 RG 83 
EXESLOGAW 0000 3 RG 3 
EXESLOGCRD 0000 RG Hy 
EXESLOGME 00000154 RG 0 
EXESMCHECK tereenee xX 3 
EXESMCHK 00000004 RG 3 
EXESMCHK_BUGCHK eeeeeeee =X 3 
EXESMCHK_ERRCNT 00000000 RG 8s 
EXESMCHK_TEST eeeeenee xX 
EXESREAD- TODR eeeeeeee =X 3 
EXESRH780_INT 0000000 RG 3 
EXESUBAERR_INT 0000000 RG ; 
EXESV_CRDOERABL eeneeeee =X 
LAST_BADINT 90 48 R 8 
LAST BADMCK 44 R 
0 $$ R 
133. R 
LOG_CSRS 1BD R 
LOG MCHECK 114 R 
MCSC_BYTCNT 9 
MC$L_P1 9 
MCS$L_P2 
MCSL~PC 000001 
MC$L-PCPSLPTR = FFFEFFFF 
MCS$L_PSL 0000001 
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MCHECKUV1 


PSECT name 


SABSS 
MCHKSDATA 


$255$0 
~$255$DUA 


Psect synopsis 


WIONONPAGED 


Initialization 
oy ig processing 


s 1 
Synbol table sort 


Symbol table output 
Psect synopsis output 
Cross-reference output 
Assembler run totals 


Macro library name 


“$sstout: Harta sis -MLB; 1 


SYS IBISTARLET. a: 2 
TOTALS (all Libraries) 


denpammaamaisem ae amen oo ee 
Page faults CPU Time Elapsed Time 
884 GETS were required to define 24 macros. 


——__—_---—-+ 


e 
== Micro-VAX I Machine Check ym ae 387 8} +18: :07 VAX/VMS Macro V04-00 Page #8 | 
~SEP=1984 04:10:46 LSYSLOA.SRCIMCHECKUV1 .MAR; 1 (75) | 
ase ana moceceosae } 
: Psect synopsis ! 
poor emcee noanwenran ae + 
Allocation PSECT No. Attributes 
0800808 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE 
000001 ( go} 1 ¢ -) NOPIC USR CON ABS LCL NOSHR EXE R&D WRT NOVEC BYTE 
444 5 ( 8. ¢ ( ¢°} NOPIC USR CON REL LCL NOSHR EXE R&D WRT NOVEC QUAD 
0000024E ( 590.) ( -) NOPIC USR CON REL LCL NOSHR' EXE R&D WRT NOVEC QUAD 


pememanrr ene eee nem ene o mene + 


! Performance indicators : 


Sooooooo°oo 


ttre ree: 


654 


The working set Limit was 1650 pages. 
50128 bytes (98 pages) of virtual memory were used to buffer_the intermediate code. 
There were 40 pages of symbol table space allocated to hold 785 non-local and 12 Local symbols. 
38° source Lines were read in Pass 1, producing 18 object records in Pass 2. 
pages of virtual memory were used to define 27 macros. 


See ee cee ee ence ese eee nen cee} 


There were no errors, warnings or information messages. 
MACRO/LIS=LIS$:MCHECKUV1/0BJ=OBJ$:MCHECKUV1 MSRC$:MCHECKUV1/UPDATE=(ENHS:MCHECKUV1) +EXECML$/LIB+LIB$:MC/LIB 
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